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SPECIFICATION 

[Title of the Invention] Peripheral Light Amount Correcting 
Camera 

[Abstract] 

[Object] To equalize a difference in light amount between the 
peripheral portion arid the center on a film face by equipping 
adjusting means for adjusting the diaphragm of an 
interchangeable lens when a shutter travels in a focal plane 
type single lens reflex camera, and adjusting the diaphragm 
aperture of the interchangeable lens when the shutter travels. 
[Construction] A diaphragm motor driving circuit MD2 controls 
the rotation of a diaphragm motor M2 in accordance with a 
control signal representing motor driving direction and 
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driving amount which are supplied from a microcomputer ^iC0M2 . 
A diaphragm adjusting circuit AVCT controls the diaphragm motor 
driving circuit MD2 to adjust the diaphragm of the 
interchangeable lens to a set diaphragm value. The diaphragm 
adjusting circuit AVCT first adjusts the diaphragm so that the 
diaphragm is opened from the set diaphragm value by one step, 
and also adjusts the diaphragm so that the diaphragm is returned 
to the set value when a front curtain passes over a quarter 
of an image pickup frame, and then is further opened from the 
set aperture value by one step when a rear curtain passes over 
three-quarters of the image pickup frame. 
[WHAT IS CLAIMED IS:] 

[Claim 1] A peripheral light amount correcting camera in a focal 
plane shutter type single lens reflex camera, comprising 
adjusting means for increasing the aperture ratio of a 
diaphragm to a larger value in the vicinity of a start time 
of a shutter and in the vicinity of a stop time of the shutter 
than that at the center portion of a film face to equalize the 
difference in light amount between the center portion and 
peripheral portion of an image which is inherent to the lens, 
thereby adjusting the diaphragm aperture when the shutter 
travels. 

[DETAILED DESCRIPTION OF THE INVENTION] 
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[0001] 

[Field of the Invention] The present invention relates to an 
exposure system of a focal plane shutter type single lens reflex 
camera, and particularly relates to equalization of the light 
amount difference between the center portion and the peripheral 
portion of a pickup image. 
[0002] 

[Prior Arts] With respect to the brightness of an image, in 
the case of a camera lens, the brightness is generally more 
greatly lowered from the center to the outside. As causes 
reducing the brightness of an image a factor originating from 
image formation itself and also an external factor based on 
the structure of a lens barrel or optical system are known. 
When the brightness of an off-axis image is represented by E 
and the brightness of the center is represented by E 0 , the 
following relation is satisfied: E=E 0 cos 4 ©. 
[0003] That is, the brightness of the off-axis image is lowered 
in proportion to the fourth power of the cosine of an 
inclination angle CO with respect to the optical axis of the 
principal light beam incident to the optical system. 
[0004] Another cause reducing the brightness of the off-axis 
image is shading of light flux due to a holding frame of a lens, 
that is, vignetting. The light flux emitted from an object point 
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on the optical axis is circular on the entrance pupil surface. 
However, the light flux emitted from an off-axis object point 
is shaded by the front and rear holding frames of the lens, 
and the cross-sectional shape thereof is not circular. The area 
thereof is generally reduced. The vignetting factor (%) is an 
estimating quantity for quantitatively representing the 
vignetting. The reduction in brightness of an actual off -axis 
image on the entrance pupil surface of the off-axis light flux 
is COS 4 co and results in the vignetting factor. 
[0005] 

[Problem to be Solved by the Invention] The vignetting factor 
is reduced as the angle of field is increased, and it becomes 
a critical problem of a wide-angle lens when the diaphragm is 
opened. In order to solve the problem inherent to the wide-angle 
lens described above, the present invention has an object to 
provide a system in which a focal plane shutter and the aperture 
value of a diaphragm are not fixed when the shutter travels 
unlike the prior art, and the aperture value is set to be larger 
at both ends of a film face than that at the center of the film, 
thereby correcting the reduction in the vignetting factor. 
[0006] 

[Means of Solving the Problem] The above problem is solved by 
equipping adjusting- means for adjusting the diaphragm of an 
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interchangeable lens when a shutter travels in a focal plane 
type single lens reflex camera, and increasing the aperture 
ratio of a diaphragm to a larger value at the peripheral portion 
of a film face, that is, in the vicinity of a start time of 
a shutter and in the vicinity of a stop time of the shutter 
than that at the center portion of the film face to thereby 
equalize the difference in light amount between the center 
portion and peripheral portion of an image which is inherent 
to the lens. 
[0007] 

[Action] The adjusting means for adjusting the diaphragm of 
the interchangeable lens when the shutter travels increases 
the aperture ratio of the diaphragm larger in the vicinity of 
the start time and in the vicinity of the stop time of the 
shutter which correspond to the peripheral portion of the film 
face as compared with the center portion of the film face, so 
that the light amount difference between the center portion 
and the peripheral portion of the image which is inherent to 
the lens is equalized. 
[0008] 

[Preferred Embodiment] An embodiment of the present invention 
will be described hereunder. Fig. 1 shows an external 
construction of a camera body to which the present invention 
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is applied, and Fig. 2 shows an external -construction of an 
interchangeable lens . 

[0009] In a camera body 10 of Fig. 1, 11 represents a slider 
for turning on a main switch. When the slider 11 is located 
at the ON position, the camera body 10 is in an operable state, 
and when the slider 11 is located at the OFF position, the camera 
body 10 is in a non-operable state. 

[0010] 12 represents a slider for turning on a peripheral light 
amount correcting switch. When the slider 12 is located at the 
ON position, a peripheral light amount correcting mode is set 
in which the aperture ratio of the diaphragm is increased to 
be larger than that at the center portion of a film face and 
the lens-inherent light amount difference between the center 
portion and peripheral portion of an image is equalized. 
[0011] 13 represents a release button. An image pickup standby 
switch SWS is turned ON by pressing a first step to start each 
of exposure/exposure calculation/AF. Furthermore, a release 
switch SWR is turned ON by pressing a second step to start an 
exposure control operation. 

[0012] 14a to 14h represents a contact point group for supplying 
power and transmitting/receiving signals between the camera 
body 10 and the interchangeable lens 20. 

[0013] 14a represents a power supply contact point for 
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supplying a motor-driving power supply voltage Vcc2 from the 
body side to the interchangeable lens side, 14b represents a 
power supply contact point for supplying a power voltage VDD 
other than the motor driving voltage from the body side to the 
interchangeable lens side, l'4c represents a contact point for 
outputting a signal representing a data communication request 
from the camera side to the interchangeable lens side, 14d 
represents a contact point for outputting a clock signal for 
data communication from the camera side to the interchangeable 
lens side, 14e represents a contact point for outputting data 
from the body side to the interchangeable lens side, 14f 
represents a contact point for inputting data from the 
interchangeable lens side to the body side, 14g represents a 
contact point for grounding circuits other than the motor 
driving circuit of the lens, and 14h represents a contact point 
for grounding the circuit for driving the lens motor. 
[0014] In the interchangeable lens 20 of Fig. 2, 24a through 
24h represent a contact point group for supplying power and 
transmitting/receiving signals between the camera body 10 and 
the interchangeable lens 20. 

[0015] 24a represents a power supply contact point for 
supplying a motor-driving power supply voltage Vcc2 from the 
body side to the lens side, 24b represents a power supply 
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contact point for supplying the power supply voltage VDD other 
than the motor-driving voltage from the body side to the lens 
side, 24c represents a contact point for inputting a signal 
representing a data communication request, 24d represents a 
contact point for inputting a data communication clock signal 
from the body side, 24e represents a contact point for inputting 
data form the body side, 24f represents a contact point for 
outputting data to the body side, 24g represents a contact point 
for grounding circuits other than a motor-driving circuit, and 
24h represents a contact point for grounding the motor-driving 
circuit . 

[0016] Next, the circuit construction of the camera system of 
the present invention will be described with reference to Fig. 
3 and Fig. 4. 

[0017] Fig. 3 is a circuit diagram showing an in-body circuit 
built in the camera body 10. 

[0018] fiCOMl represents an in-body microcomputer (hereinafter 
referred to as microcomputer) for controlling the overall 
camera and performing various operations. 

[0019] AFCT represents a receiver circuit for focus detection, 
and comprises a focus detecting CCD, a driving circuit for CCD, 
and a circuit for processing the output of CCD, subjecting the 
processed output to A/D conversion and then supplying the 
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result to the microcomputer |IC0M1. It is connected to the 
microcomputer ^LCOMl through a data bus. 

[0020] LM represents a photometric circuit equipped in the 
optical path of a finder, and it subjects a photometric value 
to A/D conversion and then supplies it as brightness 
.information to the microcomputer jiCOMl. 

[0021] DX represents a film sensitivity reading circuit for 
reading data such as film sensitivity, etc. , provided on a film 
container and serially outputting the data to the microcomputer 
^ICOMI . 

[0022] LECT represents an in-lens circuit built in the 
interchangeable lens 20 described later, and supplies 
information inherent to the interchangeable lens to the 
microcomputer fiCOMl . 

[0023] TVCT represents a shutter control circuit for 
controlling a shutter on the basis of a control signal from 
the microcomputer jiCOMl. 

[0024] SWM represents a main switch for allowing the camera 
operation. Every time the switch SWM is switched from ON to 
OFF or from OFF to ON, a pulse generator PL generates a pulse 
of "Low," and inputs it as , an interrupt signal to the 
interruption terminal INT2 of the -microcomputer (iCOMl. 
[0025] SWS represents an image pickup standby switch which is 
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turned ON by pressing a first step of the release button 13. 
When the image pickup standby switch SWS is turned ON, the 
interrupt signal is input to the interruption terminal INT1 
of the microcomputer jlCOMl to carry out standby operations 
needed to image pickup such as photometry, AF operation, etc. 
[0026] SWV represents a peripheral light amount correcting 
switch for increasing the aperture ratio of the diaphragm to 
a larger value than that at the center portion of a film face, 
thereby equalizing the light amount difference between the 
center portion and peripheral portion of an image which is 
inherent to a lens. When the peripheral light amount correcting 
switch SWV is turned ON, the interrupt signal is input to the 
interruption terminal INT3 of the microcomputer [iCOMl. 
[0027] The photometric circuit LM and the film sensitivity 
reading circuit DX carry out data -communication serially with 
the microcomputer jiCOMl through the respective signal lines 
of a serial input terminal SI, a serial output terminal SO, 
and a serial clock terminal SCK. In the communications with 
the microcomputer |LLC0M1, the photometric circuit LM is selected 
when a chip select terminal CSLM is set to "Low" level, the 
film sensitivity reading circuit DX is selected when a chip 
selector terminal CSDX is set to "Low" level, and an in-lens 
circuit LECT is selected when a chip select terminal CSLE is 
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set to "Low" level. 

[0028] Fig. 4 is a circuit diagram of the in-lens circuit LECT 
built in the interchangeable lens 20. 

[0029] |iCOM2 is a microcomputer which is built in the 
interchangeable lens 20 and serves to control a focus motor, 
a diaphragm motor and control data communications, etc., with 
the camera body 10. 

[0030] 24a represents a power supply contact point for 
supplying a motor-driving power supply voltage Vcc2 from the 
body side to the lens side, 24b represents a power supply 
contact point for supplying power supply voltage VDD other than 
the motor-driving voltage from the body side to the lens side, 
24c represents a contact point which is connected to the chip 
select terminal CSLE and inputs a signal representing a data^ 
communication request from the camera side, 24d represents a 
contact point which is connected to the clock terminal CSLE 
and inputs a data communication clock signal from the body side, 
24e represents a contact point which is connected to the serial 
input terminal SI and receives output data from the body side, 
24f represents a contact point for outputting data from the 
serial output terminal SO to the body side, 24g represents a 
contact point for grounding the circuits other than the 
motor-driving circuit, and 24h represents a contact point for 
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grounding the motor-driving circuit. 

[0031)- When a signal is transmitted from the microcomputer 
[iCOMl to the chip select terminal CSLE of the microcomputer 
(XCOM2 through the contact point 24c, interruption occurs in 
the microcomputer J1COM2, the microcomputer |XCOM2 is started 
and also an interchangeable lens is designated as a 
communication target with the body. 

[0032] ND1 represents a motor driving circuit for driving the 
focus motor Ml, and controls the rotation of the focus motor 
Ml in accordance with a control signal representing the motor 
driving direction and driving amount supplied from the 
microcomputer p,COM2 . 

[0033] MD2 represents a motor driving circuit for driving the 
diaphragm motor M2, and controls the rotation of the diaphragm 
motor M2 in accordance with the control signal representing 
the motor driving direction and driving amount which are 
supplied from the microcomputer JLICOM2. 

[0034] AVCT represents a diaphragm adjusting circuit for 
adjusting the diaphragm aperture so that when peripheral light 
amount correction switch SWV is turned ON, the aperture ratio 
of the diaphragm is increased to be larger than the center 
portion of the film face, and the lens-inherent light amount 
difference between the center portion and the peripheral 
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portion of an image is equalized. 

[0035] Fig. 5 to Fig. 8 show the relationship between the 
operation of the focal plane shutter and the lens diaphragm 
when the proper aperture value is equal to F4 . 5 when an 
interchangeable lens having an opened aperture value F2 . 8 is 
used. 

[0036] When a front curtain 31 starts to travel and a slit 32 
starts to move in Fig. 5, the diaphragm of the interchangeable 
lens is kept in the F4 state which is opened from the proper 
aperture value by one step. As shown in Fig. 6, the front curtain 
31 moves ahead, a rear curtain 33 follows, and the diaphragm 
of the interchangeable lens is changed to a proper aperture 
value F5.6 at a position where the slit 32 is located in the 
vicinity of the center of the film. Further, the diaphragm of 
the interchangeable lens is held to the proper aperture value 
F5.6 as shown in Fig. 7. At the point in time shown in Fig. 
8, the diaphragm of the interchangeable lens is narrowed to 
the F4 state again, and the rear curtain 33 finishes traveling, 
so that the exposure is completed. As described above, the light 
amount difference between the center and the periphery on the 
film face is equalized. 

[0037] Fig. 9 is a diagram showing the relationship between 
the shutter slit position and the correction of the diaphragm , 
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aperture. The diaphragm is set to the proper aperture value 
at the center portion of the shutter slit position and also 
the diaphragm in the vicinity of the start time and the stop 
time of the shutter, that is, at both right and left side 
portions, is set to a diaphragm aperture which is further opened 
from the proper diaphragm aperture by one step, whereby the 
lens-inherent light amount difference between the center 
portion and the peripheral portion of the image can be 
equalized. 

[0038] Next, the operation in the peripheral light amount 
correcting mode of the peripheral light amount correcting 
camera will be described with reference to the flowchart of 
Fig. 10. 

[0039] When the image pickup standby switch is turned ON by 
pressing the first-step of the release button, it is judged 
whether the image pickup mode is the peripheral light amount 

X 

correcting mode or not. In the case of the peripheral light 
amount correcting mode, it is judged whether the 
interchangeable lens mounted in the camera is of such an optical 
system that the peripheral light amount is reduced. In the case 
of the optical system in which the mode is set to the peripheral 
light amount correcting mode and the peripheral light amount 
is not reduced, the image pickup based on the peripheral light 
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amount correcting mode is not carried out, and normal image 
pickup is carried out. 

[0040] Subsequently, the exposure/exposure calculation/AF 
operation are started, EV-value is measured, and the proper 
shutter speed and diaphragm are determined. Thereafter, it is 
judged whether the shutter speed thus determined is equal to 
a quarter or more of the full-open shutter speed. If the 
condition is not satisfied, a warning is displayed, and the 
processing returns to the initial step. Subsequently, it is 
judged whether the aperture value thus determined is narrowed 
from the opened aperture value by one step or more. If the above 
condition is not satisfied, a warning is displayed and the 
processing returns to the initial step. 

[0041] The release switch is turned ON by pressing the 
second-step of the release button, the exposure control 
operation is started, and the diaphragm of the interchangeable 
lens is set to an aperture state which is further opened from 
the set aperture value by one step. Thereafter, the shutter 
driving is started, and when the front curtain passes over a 
quarter of the image pickup frame, the diaphragm of the 
interchangeable lens is set to the set' value. Thereafter, when 
the rear curtain passes over three-quarters of the image pickup 
frame, the diaphragm of the interchangeable lens is set to an 
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aperture state which is further opened from the set aperture 
value by one step again. After the shutter driving is finished, 
the diaphragm of the interchangeable lens is set to the opened 
state, and the image pickup is finished. 
[0042] 

[Effect of the Invention] According to the present invention, 
in the focal plane shutter type camera, the problem of the 
reduction in the peripheral light amount when a wide-angle lens, 
particularly, a super wide-angle lens is used can be solved 
without increasing the size of an interchangeable lens. 
Furthermore, there is provided a practical and extremely 
low-cost resolution which can be implemented without any 
improvement of the optical system which is technically 
remarkably difficult. 
[BRIEF DESCRIPTION OF THE DRAWINGS] 

[Fig. 1] A diagram showing the external construction of a camera 
body to which the present invention is applied. 
[Fig. 2] A diagram showing the external construction of an 
interchangeable lens to which the present invention is applied. 
[Fig. 3] A circuit diagram showing an in-body circuit built 
in the camera body. 

[Fig. 4] A circuit diagram showing an in-lens circuit built 
in the interchangeable lens. 
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[Fig. 5] A diagram showing the relationship between the 
operation of the shutter and the lens diaphragm. 
[Fig. 6] A diagram showing the relationship between the shutter 
operation and the lens diaphragm. 

[Fig. 7] A diagram showing the relationship between the 
operation of the shutter and the lens diaphragm. 
[ Fig . 8 ] A diagram showing the relationship between the shutter 
operation and the lens diaphragm. 

[Fig. 9] A diagram showing the relationship between a shutter 

slit position and correction of an aperture value. 

[Fig. 10] A flowchart showing the operation of a peripheral 

light amount correcting mode in a peripheral light amount 

correcting camera. 

[Description of Symbols] 

10 camera body 

20 interchangeable lens 

31 front curtain 

32 slit 

33 rear curtain 

AFCT focus detecting receiver circuit 
AVCT diaphragm adjusting circuit 
DX film sensitivity reading circuit 
LECT in-lens circuit 
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LM photometric circuit 

Ml focus motor 

M2 diaphragm motor 

MD1 motor driving circuit 

MD2 motor driving circuit 

SWV peripheral light amount correcting switch 
TVCT shutter control circuit 
(IC0M1 microcomputer 
p,C0M2 microcomputer 
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Fig. 9 
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